INTRODUCTION
In Experimental Mohole 7 (EM7) of the Mohole test drill off the island of Guadalupe, GEXERAL DESCRIPTIOS A summary of the drilling operations during the~Iohole test drill was given by Horton (1961) , and a description of the sediment5 recovered was published br Riedel et 01. (IQ61) . This paper deals with the core E~Ii run 3 (i.e., that sediment just abo\'e the basalt), and the following description of core EM7 run 3 is from Riedel et 01. (1961) .
28" 59' X., 11 jO 3D' W., basalt was reached during run oJ of the coring operations in this hole (EMi run 4). This run was 120 em. long but recovcred only 13.2 em. of basalt, indicating that much of the run failed to recover core material. EM7 run 3 began 120 em. above run 4, was 120 em. in length, and recovered only 98 em. of sediment, again indicating a partial failure of the run to reCO\'er core material. Because of the uncertainties in the drilling and coring operations, the depth of the basalt below the bottom of the sediment in EM7 run 3 is not known but probably was between 20-100 em. Magnetic and petrologic in\'estigations made on the sediment above the basalt are discussed with the objective of determining the nature of emplacement of the basalt.
azimuth of the core is not known and there is a possibility that parts of the sediment may have become twisted during the coring and retrieving operations, the writers can only compare the inclination of magnetization of the various samples. Table I lists the distance below the top of EM7 run 3 of each sample in centimeters, the sign of the inclination, the intensity of magnetization I, the intensity of magnetic susceptibility k, and the Q factor, where Q = I/OA8k. Figure   1 shows the positions of the samples relative to the top of the sediment and the basalt layer. The samples at 47 em. and above have negative inclinations with the exception of the sample at 10 em. They are thus reversely maJ,(netized with respect to the present Earth's field direction. The samples below 4i em. have positivc inclinations and are thus positively magnetized.
Four of the samples were saturated in a rleld of 5,500 oersteds and then demagnetized in step:;. ish black patches are seen in a few samples. The section from 48-98 em. is composed predominantly of dolomite rhombs, brownish blaek patches, and pale yellowish aggregates. Toward the lower part of this section the number of brownish black patches increases considerably. Nannoplankton are absent from this section. This study reveals that there is a definite change in the nature and composition of the sediments at about 48 em. below the top of the core.
Detailed study of the samples of the lower section (48-98 em.) shows that the major part of the material consists of pale yellowish green to greenish flaky and elongate fragments. Some of these fragments show the presence of "lloats" or well-developed single rhombs of calcite or dolomite. In some samples, several carbonate rhombs appear to grow out of large pale yellowish or yellowish green material which occurs in lumps and aggregates (Plate I). From the color characteristics and petrographic study it is inferred that the original material was palagonite, ... ... as described by Nayudu (1962, 196-1) . In addition, dolomite rbombs are associated with the brownish black patches included in the sediment description. Some of the carbonate rhombs (dolomite and calcite) contain pale yellowish material and brownish black opaque material in the cores of the rhombs or concentrated along the margins of the crystal faces (Plate I). The )'ellowish green and greenish aggregates of flaky minerals probably are chlorite, saponite(?), and montmorillonitic clay; the brownish black material is ferromanganese oxide minerals. Petrologic study suggests that these minerals were formed from the alteration of palagonite tuff. The carhonate rhomhs in greenish fragments occurring ns "float" and brownish hlal'k opaque material prohably resulted from the concentration and segn'gation of minerals during the alleration process.
DISCUSSION
The basalt was fuund hy Cox ancl Duell (1902) to be reVl'rsely magnl'lizl'd with resped to the Enrth's prcSt'nt flCld, The. magnl'lic anumaly IIwr the test drill area suggests that the hody GllIsing Ihe anumaly ispretluminanlly nurmally ma/''!1I'· ti1.l,t1 (RaIT, I%.~): Thl' hasalt drilll'd in hllll' EMi probably was fUTlm'd at a dilTerent tillll" when the Earth's field was reversed, as it is unlikely that the difference in polarity is caused by a self-reversal mechanism. The Q factor (or ratio of remanent magnetization to induced magnetization in the Earth's field) of the basalt (Cox and Doell. 1062 ) is high, with a mean value of 40.
The Q factor shows a decrease from 105 near the lop of the basalt layer to \'alues near 20 in the cleepest basalt !'amples.
The general range of Q factors for deep oceanic !'ediments is between 0.0-1 and 2.S. Keen (1960) . CRM requires that the ferromagnetic crystals grow in a magnetic field from a solution or a solid solution, with the crystals passing through the paramagnetic and superparamagnetic states and finally to the ferromagnetic state (Creer, 1957; Kobayashi, 1962) . This would require that sedimentation conditions for the section above and including sample 47 differed from those of the rest of the EM7 run 3, and also from all of the sampled parls of EMS, which have Q factors between 0.04 and 0.16. CRM can produce Q factors between 1 and 100.
If the magnetization of the section above 47 em. were caused by CRM, this would not explain the upward decrease in Q factor in this section of the core.
The second process that results in high Q factors is thermo-remanent magnetiZation (TRM). TRM requires that the ferromagnetic crystals cool through their Curie temperature in the presence of a magnetic field. In general, high Q factors are produced when the grain size of the ferromagnetic crystals is sufficiently small that only one ferromagnetic domain is present in each crystal. TRM may produce Q factors as high as 100. The upward decrease in Q factor from 47 em.
could be explained by supposing that the temperature to which the sediment was heated decreased with increasing distance above the basalt layer, resulting in the acquisition of smaller components ofTRM.
If one assumes that CRM is unlikely to be the cause of the high Q factors found in EM7 run 3, then two lines of evidence suggest that the basalt was intruded into the sediment and that, as it was intruding, the basalt heated the ferromagnetic material to above or near its Curie temperature. The high Q factor is produced by TRM and the reversed magnetization is produced by the reversed field which probably existed during the time that the basalt cooled (COlt and Doell, 1962) . The alternative explanation that the basalt and the sediment have reversed magnetization because of a self-reversal property is unlikely in view of the mineralogical and compositional differences between the two. One factor is not explained by this hypothesis. This is the fact that the section below 47 em. of EM7 run 3 bas both normal directions of magnetization and normal Q factors, ranging from 0.024 to 0.103. It is possible that this section has undergone chemical alteration, resulting in the removal of reverse NRM and the production of normal NRM with normal Q factors, possibly by a process of viscous remanent magnetization (VRM). There is no obvious reason why such a chemical alteration should have stopped between samples 66 and 47, especially since the material at 47 em. probably was heated.
An alternative explanation is that the material below 47 em. was the highest layer of the original palagonite tuff-breccia formed during the emplacement of the basalt, which was later transformed either by hydrothermal and (or) normal alteration and decomposition processes which formed chlorite, saponite(?), carbonates, ferromanganese oxides, and montmorillonitic clay. It has already been noted that this section of the sediment is characterized by the presence of brownish black ferromanganese oxide minerals.
The normal magnetization of the material below 47 em. requires that either the material was altered long after intrusion, when the Earth's magnetic field was again normal, or that the magnetization is unstable and the normal component is caused by VRM in the present Earth's field. In either case, there should be some sign to show that the magnetic materials above and below 47 em. are different. The mean susceptibility of the samples at 47 em. and above is 6.80 ±0.59 micro-emu/cc. and that of the samples below 47 em. is 10.90 ± 1.35 micro-emu/cc. This represents a real difference of susceptibility between the two groups at a confidence level of 1 per cent (using a normal statistical analysis). Examination of the demagnetization curves in Figures 2 and 3 reveals that the pairs of curves presented in either figure agree well with each other in shape, but not as well with either of the curves in the other figures. For example, the demagnetization curves for the samples from 77 em. and 90 em. show that the intensity decreases more rapidly with increasing field than it does for the samples from 10 em. and 15 em.. indicating a lower stability for the samples from 77 and 90 em. Statistical analysis of the curves demonstrated that there was a si~ ni ficant di fference (at a level 0 f 5 per cent) between the demagnetizing curves of two samples from different groups, compared witb the demagnetizing curves of two samples from the same group, in seven out of eight possible cases. Thus there are two lines of evidence suggestinlt that the magnetic material in the section above 4i em. is different from the magnetic material below 47 em. Rittenberg et al. (1963) stated that their sample (54-63 em.) from the lower part of the core EM7 run 3 is different in composition from the other samples that they studied. According to them, the sediment in this sample is coarser than the other sediments. and the coarse fraction consists mainly of "oleanie glass ancl~reeni5h aggregates or lumps which have the appearance of montmorillonite-type clay. Part of this sample also consists of small euhedral crystals of calcite or dolomite. Quartz. plagioclase. mica, and fossils arc absent. Rillcnber~1'/ al. (1963) considered that thesẽ ccliment~p()~sibly are the weathl'rcd products of "olcanic ash.
Nayudu (I (64) showed that I he important alteration or decomposition products of primary palagonite and basaltic glass are zeolites, montmorillonite clay, carbonates, and ferromanganese oxide minerals. From tbe petrographic study of the sediments below 47 em. it is shown tbat greenish aggregates or lumps consist of chlorite or saponite(?) and montmorillonite-type clay. Murata and Erd (1964) , as a result of a study of sediments from the Mohole, concluded that their samples 33 and 34 from EM7 run 3 are different in composition from all other samples. According to them, tbese samples are ricb in magnesium, iron oxides, manganese oxides, and phosphates. From the X-ray data they concluded that the montmoriUonoid mineral (greenish lumps described in this paper as chlorite or saponite?) is of a magnesian saponite type low in aluminum. Murata and Erd (1964) suggested that the basalt may have been the source for these sediments.
Furthermore, Nayudu (in press), as a result of a study of palagonitized basalt and carbonates in contact with basaltic glass found in the experimental Mohole, suggested that there probably was extensive primary palagonite tuff developed during the emplacement of basalt; later alteration and decomposition resulted in the formation of zeolites, carbonates, silica, and black opaque segregations of ferromanganese oxides. The data presented by Rittenberg et al. (1963) and Murata and Erd (1964) seem to confirm the observations made by Nayudu (1964) and the results presented in this paper. Therefore, tbe writers believe that sediments in the lower part of core EM7 run 3 (63-98 em.) mainly represent alteration products of primary palagonite tuff.
CONCLUSIONS
The high Q factors of the samples from 44 and 47 em., and the reverse magnetization of samples at and above 47 em., suggest that this part of the sediment became magnetized by a thermal process associated with the intrusion of the basalt layer, which also is reversely magnetized. Two magnetic results, the difference in susceptibility between the two sections and the difference in the demagnetizing CUf\'es, suggest that the sediment from the sections above and below 47 em. had different origins. This is confirmed by the petrologic investigations which indicate that the material below 47 em, resulted from the later alteration of primary palagonite tuff which was formed on the basalt layer after intrusion. The GEOLOGICAL NOTES 573 section above 47 em. seems to be similar to the other sediment found in the Mohole test drills off Guadalupe Island. Reasonable explanations have been given for the nonnal Q factors and nonnal magnetization of the section below 47 em.; these are consistent with the above hypothesis, but other explanations are possible.
Because the uppermost part of the sediment on the ocean Boor is much less dense than basalt and does not have sufficient mechanical strength to support a basalt column, it is probable that basalt will intrude the sediment (Kennedy, personal suggestion) rather than flow out over the surface. As a result, the overlying sediment would be altered as has been suggested in this paper. This probably has happened through much of the deep ocean and explains why no material older than Cretaceous has been found in the deep ocean (Hamilton, 1956) . Older material has been covered by basalt which spread laterally when the strength of the sediment was insufficient to support the basalt column. Thus there is no need to postulate that the present ocean basins have a recent origin.
